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SLIDING RECONSTJ ! 'UTiON DEVICE WITH SEAL 

Related Applkaikms 

Hiepres < « cation ! S. Paten c \ 

< N b J . fo > r nou'iiiu i iu,j' Au. ^ 

and U.S. Patent Application No. 09/153,1 16, filed on September 1 5, 1998 and entitled "Vial 
5 m m , nm <<.wn, ) ib s .With Seat" 




The present invention relates generally to the delivery of a, beneficial agent to a patient. 
10 r vju * s ^' vn v i i r r^ate-- to an improved device for reconstituting a 

bench el al agent ;o be delivered to a patient, 
. < i . >n , ;< i» 

' tchk- even for a short period of time in a dissoi ved state and 
^ ^ v et n a powdered > 1 v .< v 

L5 Wl, i. fo < u < <\ J." ed di igs ro given intravenously to a patient, the drugs must 
n s lit t<. <, t <. » i 

l«cfvs t ! ! < t s e ifatx The dtlar f > > e. tare mp J * . « 

e soiu ).., or even water, typically the drugs 1 orec n powde t form in 

; \ \ or an auk j 

20 Other drugs, although in a liquid state, must still be diluted before administering to a 

i mpule u - 

H s ^ > \< ^ V btt Kt 1 Kit X ! s 

powdered drag in a. drag already in liquid form, as well as, to further dilute a liquid drug, 

Many companies '..a manutaemre the drug do - <x make the diluent and vice versa; 
25 here yopbiiized nd diluent are sold separate 1 ?cess - -> h 

t > 1 1 - i , 1 s n \ x i it 

;lc„o S*'t. < v - ' • 
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consuming and requires aseptic technique r urtfacr. the proper drug and diluent must fee 
utilized or the product must be disposed of. 

- s * ,f> v j ml >erfbrmed under sterile conditions. In some 
procedures for reconstituting, maintaining sterile conditions is difficult. Moreover, some 
5 s 1 erapy drugs, are toxi md expos an the medic j sonnel daring the 

* - > Ul s ^ i i <. i nt "\ >i t t <. 

npect die hqu:d , » < t dually 5 mo me drug vial. Ibis can be perrormcd by use of a 
combination-syringe and syringe needie having diluent therein. In this regard, drug vials 

< 1 rs * jper I he rubber stopper of the drug vial is pierced by 
10 the needle, and liquid in the syringe is then injected into the vial. The vial is shaken to mix the 
powdered drug with the liquid. After the liquid and drug ere mixed, a measured amount of the 
reconstituted drug is then drawn into the syringe. The syringe is then withdrawn from the vial 
and the drug can then be injected into the patient. Another method of drug administration is to 
inject the reconstituted drug, contained in the syringe, into a parenteral solution container. 
I S Examples of such containers i nclude the MINIBAG™ flexible parenteral solution container or 
YIAFLBX® flexible parenteral s< lotion container sold by Baxter Healthcare Corporation of 
- - < e i i twelhvre-t ^ s 

solutions, The reconstituted drug is injected into the. container, mixed with the solution in the 
p jv: terai sol ' 
20 oaccn c^e s t.:o ; patten 

Another method for reconstituting a powdered drug utilizes a seconstitutkm device sold 
1 11 i v. iv r - > product code No. 2B8064. That device includes a double 
N ' i „u ? m ,]<v t ,„ : bolt, ends >r . .wile In reco sti th 
il in flow communication with a flexible-walled 
-'5 enteral sc ontains ce th connection ? mack iercmg > he ikxibh 

container with one end of the needie and the vial stopper with She other end of the needle, 
liquid sr. the <-vhak>n c-ntuiner may he forced through the needie j t the out; a h> 
sqaeesdng the sidewe $ of the solution contains Fne viai is then si ken to mix the lie o, 
t v the \ wi idraw > sc eezi g air from the solui main tl 
30 < f the flexible walls solution container is stbppet the pressures 

» mfacNu ic a u,rp to to^ee the hqusdm the \ial tiiick into die ^krt^> 5 o en e 
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An improvement to this product is the subject of commonly assigned U.S. Pitt, No. 
4,607,671 to Aaito et al The device of thai invention includes a series of bumps on the inside 
of a sheath to grip a drug vial These bumps hinder the inadvertent disconnection of the device 
whh the via; 

U.S. Pat. No. 4,759,756 discloses a reconstitulion device which, in an embodiment, 
includes an improved vial adaptor and bag adaptor that permit the permanent coupling of a via! 
and liquid container. The bag adaptor is rotatable relative to the vial adaptor to ei ther block 
fluid communication m a hrst j ' t i ^ <n j c r 

recon dtuti nd m'^ een in commo h ssigned 1 S Pat. No 
3,976,073 in Quick et al, Yet another type of ^constitution device is disclosed in U.S. Pat Mo, 
4,328302 to Cmley et ah, entitled "Wet-Dry Syringe Package" which includes a vial adaptor 
having inwardly directed retaining projections to firmly grip fee retaining cap Up of a drug via! 
to secure the vial to the vial adaptor. The package disclosed by Curtey et al. is directed to 
reconstituting a drug bj use of a liquid-filled : yringt . 

Other methods for reconstituting a drug are shown, for example, in commonly assigned 
U.S. Pat. Nos. 4,4 1 0,321 to Pearson et al, entitled "Close Drug Delivery System"; 4,4 1 1 ,662 
and 4,432,755 to Pearson, both entitled "Sterile Coupling"; 4,458,733 to Lyons entitled 
"Mixing Apparatus"; and 4,898,209 to Zdeb entitled "Sliding Reeonstittiti on Device With 
Seal," 

Other related patents include U.S. Pat. No. 4,872,867 to Kilinger entitled "Wet-Dry 
Additive Assembly"; U.S. Pat. No. 3,841,329 to Kilinger entitled "Compact Syringe"; U.S. 

* - ) < - titled "Vial and Syringe Asserablj ,1 5 Pa N 1,§2< 16( 
to Kilinger entitled "Vial and Syringe Combination"; U.S. Pat. No. 3,378,369 to Kilinger 
entitled "Apparatus for Transferring liquid Between a Container and a Flexible Bag"; and 
German specification DE OS 36 27231. 

mmonlj ssignt d U S Pit \ > 4,898,209 to Zdeb (die '209 Patent), discloses a 
sliding ^constitution device which solved some of the problems associated with conventional 
reeonstifutkm systems. (See Figure 1). As can be seen in I igore 1 , the '2 >atent disc uses 
first 5.1 eve ne; P e th< mounted c< ncerurieaih about a second sleeve member. The sleeve 
members can be moved axiaiiy with respect to each other to cause a needle or canmda to pierce 
a drug container end a diluent container to place the containers in fluid communication with 
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each other. The process for using the '209 connector requires three distinct steps. Use sleeves 
have to be rotated with respect to one another to move the device into an unlocked position. 
The sleeves are then moved axialiy with respect to one mother to an activated position to 
pierce 4 re >ft 1 omainer The sleeves ai rotated again, in iireciion opposite of that 
direction taken In the firs; step, to lock the sleeves in the activated position. 

s < - ibed -e s ( Patent allowed for preatt ! n ti e device to a vial 
* 51 P fog as iosure of foe vial. However, no seal was provided on the opp« -site end of 
e vial as k assembly had to be used rc t eh quickly after 
&>n ! 'v s tei i environment, such as under a hood. Also, the '209 Patent does 
Mot U < . uatu., ■ -i ny\e , u device tram becoming idi j'j K <■ enfoled 

cipos on The second sleeve is enpabk >1 iding entire!} 
through the first sleeve member and becoming disassociated from foe first sleeve member. 
This would .require the medical personnel, to either reassemble foe device, or, potentially, 
dispose of it due to contamination. 

The device described in the '209 Patent, also does not provide a visual indication that 
the device Is in foe activated position. It is also possible for the device described is the '209 
Patent to fee inad > stfeniij noved to the inactivated position, by merely rotating the first and 
™ » d v v as £ n a direction opposite of that taken in the third step described above. 

dhi possible for the s« out container, whicl I j 

rotate within the device. This could cause coring of the vial stopper which could lead to 
leakage of the vial stopper. Additionally it was possible for a vial to be misaligned while being 
attached to foe device, causing the attachment process to be difficult for medical personnel 
5 a > * nu „ emoved from the vial Removal of the viai 

lenee tha - c union step had occurred and, possibly, lead to a 
?corfo ,j vSng administered mafo th sealnac ? sleev that 

e cannula 1 he sleeve of the seal was relati veiy resilient and had 
« J tire c< nnect > awa> f its the drug ccn ainer v> ien dock 5 ; thereto and 

activated. 

Yet another connector for attaching a drug vial to a parenteral solution container is 
vttscicseJ m**o i\uen: N •fo^'bfofo. The '020 patent discloses a connector having an end 
x ! 1 v. iramei \ 
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shoulder and as end surface of the vjai are held between first and second jaws of the vial end of 
the connecter. The second jaws 71 terminate in. a relatively sharp porni that digs mto and 
deforms the outermost end surface 94 of the vial sufficiently to accommodate dimfiosbaal 
t! " i ier&ndth mtermost end surface f the \ ie marks that are 

5 left m the deform&hle end surface of the vialare intended to provide a tamper evident 

indication. However, tamper evident marks may not be left in vials that have a cap that is too 
~ ^ r " s , >nn% 

'The connector disclosed in the '020 Patent has a spike 25 that penetrates stoppers on 
Lhevi 1 s solution com neri place these containers in fluid cotmruaueaJiQ^ 
10 However, because the spike 25 extends outwardly beyond skirt sections 57. the *020 connector 
cannot be preattached to the fluid container or the drug container without piercing the stoppers 
of each, Tins is undesirable, as it initiates the time period in which the drug most be used, and 
typiealiy this is a shorter period relaiwe to the normal shell-life of the drug product {The '020 
Patent states that the connector may be preassembled onto a drug vial (col. 6, lines 40-49), but 
15 there is no detailed description of a structure that would allow such pre-assembiy). 

The H)20 device also does not provide a structure for preventing a docked vial horn 
rotetmg relative to the spike 25, A closure of the vial can become damaged or cored upon 
rotation, which in turn, can lead to particles from the closure from entering the fluid that 
eventually passes to a patient. It can also lead to leakage of the closure of the vial. 
20 'Summary Of Tite InveBjinti 

1 - '> ^- ' J en 1 n pr< < desa h < , mi m device hi? ei d. tl ere i 
-o s v m i met in it c i, vihu m 

P< 1 that the first siec m slide axially relative to tl d leeve 

member. At one end of the first sleeve there is included a means for connecting the sleeve to a 
~ ;> 1 - v ' ue ien rev pie a flexible parenteral bag. The second sleeve member is 
adapted at an end opposite the first container to connect to a second container of a beneficial 
agent, such as a standard drug v a. The beneficial agent may be a drug in liquid or s d 

embe i rse t , ^ t e se members 

Pref.-uibp. "in pe.-K mg member is a double-ended cannula for accessing both the first ami 
30 second t or.tahn rs n:d Lo establish fluid communication therebetween. 
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1 ' ' I i K Ci >v' . " , I t 1 !ld !I "'inUj,s u! 

5 ! posits rs? and second co tain s i juncture > i 

piercing member, placing them in fluid communication so the drug and the diluent may be 
mixed. 

5 The second sleeve member further includes means for sealing an end of the second 

sleeve member to the second container. Preferably, the seal is mi elastomerie disk-shaped 
septum ha"< , ^ a, axiall <. <. \lt ^> c d ,n; sleeve member that is dtmensa <■■ ied to tit »ut Use 
j s n -.en, v <^ t (. a -n m i u n i n I ,i iikr c ^c t < Jo-cm. 

10 t «. dontainei 

3 " ' - i > P"i 1 tee includes a means for preventing the device from 

inadvertently .moving from the activated position to the inactivated position. In a more 
preferred embodiment, the means for locking is a defhrmable protuberance on one of the sleeve 
members which causes an interference fit between the first and second sleeve members. 

1 5 In another embodiment of the device there is Included a barrier which covers the 

proximal end of the first sleeve member. In the presently preferred embodiment, the barrier is 
a this metal film which overlays the opening of the first sleeve member to protect the cannula 
from contamination during handling. It is also possible to use a polymeric based barrier such 
as TYYBf&S>, or paper and the like. 

20 > "> Ji > ,n m a p j h i s i > n ; ! i i 

pau.<. an* u < s <- t s Uxa ed on the p ixir nd f the second 

sleeve member that are adapted to engage the second container, in a more preferred 

^ r elude « flat lead-in section which guide the fingers over an end of 
the second container to assist in connecting the device to the second container. The fingers 

25 further include a tapered section extending from the lead-in section which terminate to form a 
H x u iging 1 v iner. When the seeon contaioe i irug % 

the connector may be docked to the drug via! without piercing a stopper of the vial. This is 
significant because piercing the stopper of the vial starts the docked dating time period. 

< > - w n t v' ! u. ui J n i m j f n _ o< U 

30 stopper, the connector can be connected to the vial for a period equivalent to the vial expiration 
period. 
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her embodiment, the co i t les a means for visual! dkatins 
that the coupling device b in the activated position. In the most preferred embodiment, the 
means is a color indication system whereby portions of the first sleeve member, which are not 
visible when in the activated position, are a different color than portions of the first sleeve 
5 aied position. Thus, in the inacth x>sifh>nom 

-nV^ ^ ^ " t fc^l li jp OIH'.V H,C ,H! m^'s 

n i f iuui I - n ] 

sleeve member from becoming disassociated from the second sleeve member. It; a more 
preferred embodiment, the second sleeve member forms a channel for the first sleeve member 
0 ano - x a v - me first sleeve member. A bushing having a diameter greater than that 
I i v o the proximal end of the first sleeve member, 

K . .«m :ig hsassociaied when being moved fiam the inactivated position to 

the activated 

According to another aspect of the invention, the connector has a septum having a disk 
5 having opposing first and second surfaces. The septum further has a well portion extending 
axialty from the first surface of the disk and a sheath extending axialiy from the well portion. 
An annular ridge extends from the second surface of the disk. The annular ridge has a Oared 
distal end that is dimensioned to form a. fluid tight seal with the .closure of the container. 

According to a further aspect of the invention, the connector has a septum positioned on 
the second attaching member, and adapted to he positioned between the piercing member and 
'be so * ,\ <<~ • "he septum has a vertical peripheral edge and an inclined peripheral. 
e<Ue \ o i ung membe- am. has avernVai cc> ^ .-:urface and 

an inclined gusset sut face The vertical gusset surface confronts the vertical peripheral edge 
and the inclined gusset surface confronts the inclined peripheral edge. 

Figure I h a figure selected from U.S. Patent No. 4,889,209. including its reference 
numerals; 

Figure 2 is a elevaoona! view in partial cross section of a reconstttulion device of tiie 
s entio ked to a drug vial and j ra ! posits 

Fignre 3 is a partial cross-sectional view of the connector device of FIG. 2 showing the 
connector in an inactivated position; 
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Figure J is a cross-sectional view of the connector device of HO. 2 not docked to a 
parenteral or drug container; 

Figure 5 is an end view of the connector of FIO. 4 taken along lines M; 
Figure 6 is and end view of a vial connection end of the connector of the present 
5 invention; 

Figure 7 is c i ml view of a parenteral container connecting end of the 

~ . ! mc-s i ^ menh t 
Figure 8 is a cross-sectional view of the connector pie-connected to a vial; and 
Figure 9 is an assembly view in perspective of the connector of the present invention. 
1 0 F ignre 10 is a partial cross-sectional view of another embodiment of the connector 

^ kc o .>.- t \-.v > t >r- eotvr mo 

Fignre 11 is an elevations! view of the connector device adapted to be connected to a 
i " n the fonn of a syringe. 
IM^M jfracrjptioii of the Preferred Embodiment 
15 While the invention is susceptible of embodiment in many different forms, there is 

shown in the drawings and will herein be described in detail a preferred emhodimeatof the 
invent; on It is to be understood that the present disclosure is to be considered as an 
exemplification of the principles of die invention. This disclosure is not intended to limit the 
broad aspt s. >diments>. 
20 The present invention provides a connector device that is used to mix two substances 

within separate <. ontaine; s More particularly, the invention provides a device to reconstitute a 
drag with a diluent. To accomplish the ^constitution of the drug, the invention provides an 
*<• 1 1 <iN * Khi to a first container, coffin&nly a flexible bag, containing a 
diluent., and to a second container, commonly a vial containing a drug to be reconstituted. The 
25 connector provides fluid communication between the two containers- so that the drug may be 
ret i ■ jtitnte , as d delb ered to a patient. While the diluent will be a liquid, the beneficial agent 
may be either a powder or a iyophilizcd drug to be dissolved or a liquid drug to be reduced in 
>.o;OvOifaUoo 

nector d t < ti 1 >r€ e n j J JS ? j The 
k- 1 se i , y0 ^ s 0 , a ^ t ^ 

fnsid c v ^ 'Jet ntaraer 14 coot ni ug to be d ited o 
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reconstituted. Prior to use, the device has means : M.indei>end«itly hermetically sealing 
>p? 2nd < bviee 

ntainer 12 is a ilexi t call} used t< t in olufcic i 

patient to be received intravenously. Flexible containers are typically constructed from two 
S sheets i Utached at their outer periphery to define ail uid? igbt 

rfsamher therebetween At one point on the periphery of the container 1 2, a tubular port 20 is 
inserted between the sidewalk to provide access to the fluid chamber. The port 20 is typically 
* id * )V a wp r. 22 or closure. A second port 21 is shown for 
allowing access by a fluid administration set to deliver the reconstituted drug to a patient 
18 h ve er, tld be any conn rc suitable for coataming t liquid to be 

t 1 nstitute a dr 

The second container 1 4 S which contains the drug to be reconstituted, is a vial. The vial 
14 is tynuvT a v i>iss C or<a:ner with a rubber stopper 24 inserted man opening of the vial 14. 
The rubber stopper 24 is held in place by an aperturtxl crimp ring 26 made of a soft metal, such 
IS as aluminum, that is crimped around the stopper 24 and the neck of the via! to fixedly attach it 
to the vial 14, Centrally located within the aperture is a target site 27 through w&tthji a^dte- 

k v - the stopper of the vial. The device 10 can be adapted to accept 
vials of any size, particularly 20mm and Onus vials. Additionally, the second container 14 
i i . v r i <. ! r j 

20 The connector 1 0, as stated above, is adapted to connect to both the flexible bag 12 and 

« e the contents of the flexible bag 12 and tlie vial 14 into fluid 
communication wth one another. The connector device 10 has first and second sleeve 
members 30 and 32. The first sleeve member 30 is associated with the second sleeve member 
32 for relative axial movement from an inactivated position (Fig. 2) to an activated position 
2S v jg - \\ re, - „ i, -/.re v'i Mi i t ^aiflnx-^ot'he 

sg re stopper of the vial in a manner which places the flow channel of 
the piercing member m communication with the enclosed volume of the vial. What is meant 
by the inactivated position is that die piercing member 34 of the connector 10 is no; penetrating 
mnner whit 1 >v amei o e piercing n ember in 

30 ^ t , s. v r w o i v 1 t ip tre-i.i i 

artachee, to a tlex-ble bag f 2, it should be understood that it is nor necessary for the connector 
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i % 2 * . - n * i>. fir ig ^ tee ^ > v 

Preferably, the first and second sleeve members are made using standard Section, molding 

K ; j . < i>) 1 1' j 
Id a preferred embodiment, tec first and second >iet ves > - arid 32 are made of a rigid ye; 
Sit" o v ^ j cirhn. T e pohestu G s. i ion 

of the same or the like. 

The first inactivated position, as shown in FIG. 2, allows for docking the counselor 10 
to both die flexible container 12 and the vial 14 without piercing die sealing member 24 of the 
via; 14. In the activated position, as shown in FIG. 4, a piercing member 34, such as a cannula 
10 or nee ed the clo ires 22 and 24 of both containers 12, and ! 4 establishing fluid 

v ommy n.' . ^ ee;;iW; ^constituting a drag contained in the vial 1 4. 

Referring \ FIGS. 2-4 and 9, means are provided for sf.ida.bly mounting the first sleeve 
member 30 md the secon< I sleeve member and more preferably the first sleeve member 30 is 
sliding; v mounted within the second sleeve member 32 for relative axial and rotational 
15 movement therein. The first sleeve member 30 has a generally cylindrical wall 33 dial defines 
a central channel 35 for receiving a portion of the piercing member 34. The piercing member 

i iloid flow path b tv v In md second 
containers 12 and 14. lite first sleeve 30 has a first end 40 for connecting to the container 12 
uiK j i i nates j E g 

20 n - v ater dniTekr man mat of mc e> imdneai 3 1 

1 s <. e i r n grooves 46 are provided on the outer surface 
33 of the first sleeve 30 and extend across the first flange 44 and terminate at an intermediate 
portion of the cylindrical wall 33. Preferably the activation grooves 46 are spaced about 180 
degrees apart and have a generally square- shaped cross section. As will be described below, 
25 v 3 > + > t, ,j j r , ;ti nc 1 u> at n km j v ^e i 

vl e v e e ' to a % l -r J < c k movement of the first and second sleeves 30 and 32 when 
menos. c o^rFrr. ghtrnt Gumment. 

st sleeve titer includes two cireumi t - t 

1 - extern axial!) from a top of the first flange 44 and ermina shor f the i tend 4 
30 ? xial ribs 50 are ac prefers \ us f < ed i degree fromt tcth to 

gte-ees » j -t ^ , v , ... 1 x ie% ie s t\ -tet % poMU >r 
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To this end. the axial ribs 50 have an enlarged end portion 51 that, as will be described below, 
- !s ^ sung thee ector t v routed position. 

\H!^_;„ ac n Jiefirrfend4i»ottii< n ie.s, . b- on ^ s 

! " > < i i> ,s ajval\ s i>u\ 

58. (Fig. 4). The bushing sleeve 54 slides over the cylindrical wall 33 and forms an 
interference fu therewith. A stop 57 is provided on the first sleeve' 30 to abut an end of the 
- ' s - ^? - v ! i ircumferentially spaced bumps. Preferably, 

'» l< ^ » % *m ) soiire having twoaxially spaced annular ribs or ridges 

•jO i : >< ^ : >. n p< ,n uie a Hermetic seal wPh the cylindrical wall 33. The flange 56, as will he 
N - « v a « ** -"i vpung the first and second sleeve members 30 and 32 

isv\ j. uc 1 en one another when the connector is in the activated position 
<ir - - s ' Nr s ~ ^ no 1 1, ie -!g tM and second sleeves 30 and 32 axialiy with 
respect to one another. The means for stopping could be another structure such as a ring or 
washer assi &$dh itl e:i si or second sleeve members 30 and 32 to prevent them from 
d -..apart. 

The foil seal 58 preferably is heat sealed to the bushing 52 and is refeasahiy attached 
thereto so that it can be peeled away by polling tear tab 59. It is contemplated by the present 
' t ' * „ade ot a! xm r« i to h «vhh mv wl 

TYVEK®, or spun paper or other material that is capable of being peeiably attached to the 
»dt ibieofp I b rr.er to the ingress of contaminants. It is also 
- ! - ' - ca i \« accomplished thresh induction •welding or other sealing 

^ s ' m XKt'toents the edges engaging the port tube are relatively sharp to 

more securely grip the port tube. As will be described below, the second sleeve member 32 
has a separate hermetic seal such that the device is Independently hermetically sealed at 
opposite ends 

T ^ -abh ie bushing s made of a low melting temperature material such as 
polyethylene or the like. 

fh© -first end 40 of the first sleeve member 30 ha mean fot it ;him t the firs 
- y el nembcj prcferr oi 1 i ght inward!) 

and downwardly extending resilient tabs 70> The tabs 70 fold .inward and downward when the 
Ci 5 N ? docked to poi - e2 The collective force of the tabs ftenipting to spring 
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hack to then- , - adh extending position sectnes the connector 1 0 to we port tube 

20. The collective force of the tabs attempting to spring back to their original, outwardly- 
extending position secures the connector 1 0 to the port tube 20 such that it cannot be detached 

^ 1 1 > » S N y > ' 1 i. v hi t o , \ a 

a force likely would break, detach or noticeably deform one or more of the tabs 70 or other 

u * v p >u ^ 1 n fee means fixedly attaches fee connector to the 
first container. Though the present device utilizes eight tabs 70, it can he appreciated by one of 
reasonable skid in the art that more or fewer tabs could be utilized without departing from the 
v , j- v^s. "-vjnots 

\ e seco i Cr-id m \. ^h:* piov tk<. 5 ?ii mric 
mounted hub 71. The hub 7] extends from a bottom wail 72 of the first sleeve member 30. A 

! iber34a s tar piercing the via! stopper 24 and a portion 34b, 
disposed in the central chamber 35, is for piercing the septum 22 of the container 12. "she hub 
71 is bermctk .oh s v >n 1 f - tU ooung member 34 and has a lead-in section, for guiding an 
sola j i s sptura over the hub during assembly. 

In the presently preferred embodiment, the piercing member 34 is a metal cannula that 
has oblique angles or bevels 73 on each end. it is also possible to fabricate the cannula 34 

las ateriai. For a plastic canm is possible k brie e cannula 4 
integrally with the first sleeve member 30 such as by molding, it is also possible for the 
p;erein o mk H;i ud "Uh to e separate pieces that axe connected together. It is also 
contemplates that one piercing member could be made of a polymeric material and the other 
piercing memk ei etui 

The see >■ J i,nc sen \ j 3d has first and second end portions 80 and 82 respectively. 

meter and the second portion 82, or proximal end, has a 
se< t nd tms r \s hied 1 5 1 testes t m the first diameter, hi a preferred form, the fi rst and 

t md 8 get Lin rieal haps u:u « oncen call iispos I to 

isi ^ 83 in wh 1 + ees rec ived 

1 % . N u e , e- < v " > h u>Mj e ".r> t h 1 
for a hing nc preft s ^ for fixedK o ichi g k let b \n \ 01 seco >i 

e 1 icnne; b^ j n< i - krenttaliy disposed and ,s\ 

d 1 ^ * I'Mf. 5 i !4,Thc 84 are general] 
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trapezoidal shaped and are separated by gaps 85 to define a vial receiving chamber 86 for 
receiving a top of the vial 14. Though fee present device utilises six segmented lingers 84, it 
can be appre a sol isonab irt that more we gc i 

p i n the scope fthe te-ent invention 
What is meant by "fixedly attaching" is that, in order to remove the vial from the 
connector one would have to exert a force considerably in excess of that normally used to 
operate the device. Such a force likely would break, detach or noticeably deform one ci more 
c . 4 ' jt iu n or v' id., n - 

As shown in FIG, 6, »)l of the lingers 84 include a flat lead-in section 87, which helps 
to properly align the via! 14 to be properly aligned with the second sleeve member 32 while 
being attached to the second sleeve member 32. Three of the ringers 84a also include, adjacent 
'- ! ' K " - * ^ - v 1 -coon 87, radially inwardly tapering resilient tabs 88, horn a distal end to a 
i J ! K s ^ i > ^ A must urge a neck 90 of the vial 14 in order 

to connect it to the second sleeve member 32. It can be appreciated that the tabs are capable of 
flexing and the fingers are capable of independently flexing to accommodate \ an is i \h netet 
Vial closures. Preferably, the distal end of the fingers have a radiused end that is smooth to 
avoid cutting the medical personnel handling the connector. The tabs 8S shown have a space 

^ of the tab and the finger. However, the tabs 88 could also be formed 
as solid bumps without departing from the invention. 

\iali; extending, 

St id'ii «$ , *edge shaped gusset %. The gusset 96 spaces the 

Standing ribs 92 from the annular shelf 97. The front, axiaiiy-inward end of" the gusset 98 is 
essentially flush with the annular shelf 97. The gusset lias an upwardly sloping deck KM) from 
which the standing ribs 92 extend iron; a generally central portion thereof. In a preferred fomx 
* xia >utv\ ardly beyond a distal end of the tabs 88 to assist in 
t ie% vith fee vial receiving cbami 86 lurh iertio b $ ding ribs 2 ire 
if N v, Mt i t • i t . io? J()2 o ht netnicimt ( o u vk 14m 

>rdsrt nbtbit t ! iesutes 2 4andtb lexibk 

container 12 by the piercing member 34. Rotation of the vial can also cause the piercing 
member to pierce a sheath 106 which covers the piercing member 34. 
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\\1 ietrce t «.-.v c , ,'"!*^S^yiolvt ^rgetswitb axial ribs Mh k 

t*' N lv ( s v hu< i r }ri- nr ll ls»$ l f„C!:, 1 j' l | of 

from the scope of the present invention. It is also prefer; hie i a he fingers the tabs and the 
fingers with she standing ribs are. disposed in alternating order. It may also be desirable to 
5 place:; fiexibk restraining member, such as shrink wrap or Out like, around tl e fingers 84 to 
~ . s ; - ' e ^ :a 

Located within f vial receiving h ar K e Uti md at >c the annular shelf 97 \ > 
'-'n^ i 1< s its peripheral edge ;e disk 

i ;u > - c ■ .;; i utvnow, and axuJh evtendmg Jwam PR- fiat ss dmiawened to fit over 
10 the piercing member 34. The sheath i 06 has an enlarged distal end 1 0? that is dimensioned to 
fi t over the hub 71. T he enlarged end 107 has an increased cross-sectional thickness that 
Increases the grip the sheath has on the hub 71, The sealing member 106 is made of an 
<da omeric m i uTteieotl defonnable so tht does not exert pressure ni via 

end to cause the piercing member 34 to move away from the vial stopper 24 when the 
1 5 connector is in the activated position. The sheath 106 has a low modulus so that it readily 
folds upon itself when the device is in the activated position. The sealing member 1 03 
^' ' ! s r " vmber 34 from the contamination during storage and 

handling. 

Hie sealing member 103 also forms a fluid-tight sea! with a top of the vial 14. In a 
v< e p v iei < t rabodiraent, the disk .104 further includes a centrally disposed, annular ridge 
H« that extend- j.\«j'J\ m a enaction opposite the sheath 106, The annular ridge 109 is 
dimensioned to tightly and sealtngly fit over an aperture of the vial 14 to prevent leakage from 
the vial 14. The annular ridge 109 has an outwardly flaring sidewaii 1.09a that tonus a wiper 
sen whh the closure el the vial. Further, centrally disposed within the annular ridge, where the 
sheath 1 06 joins the ds sk 1 04, the disk 1 04 has a portion ] 08 that has a reduced cross-sectional 
thcicriess w , s < { j ^ uiber i- 

^ k -xo i un'i vd d lenee numeral 74 in U.S. Patent No. 4,675,020, 

numeral 94 >t'a drag vial to accomt i bt< + recnmp 

1 3 „ , <c ttiU \ <\ t i ! v ! SO ( M'j u OTW> . 

t i ice netair g2 n e standing ribs do not a n * net 
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differences in the distance between a shoulder of the vial and a de&rimele end surface. In fact, 
when (he via) i 4 is docked to the connecter 1 0, the standing rib 92 cannot contact the 
deformabk end surface of the vial as the deibrmable end surface is fully covered by the sealing 
raembe- i >3 instead the >res ntde >, iecoi a T dimens . 1 d :rences i the eights o 
the top of vials using the sealing member 103. The disk 104 end the sheath \ 06 of the flexible 
sealing member 103 deform to account for dimensional differences m the height of the top of a 
vial. Because of the expanded area, as well as the readily deformable nature of the disk 1 04 the 
sealing member 103 can account for a wider range of dimensional tolerances in the top of the 
< re i i ;pr n ement ox ei the sharp projections of die second jaw of the '020 

Patent 

Figures 4 and 9 show a means ill for hermetically sealing the second end of the 
second sleeve 32. The means for sealing 1 1 1 operates Independently of the means for sealing 
the first end of the first sleeve. That is to say that the means for sealing 1 1. 1 can be removed 
while the first end 40 of the first sleeve 32 is sealed by the closure 58. The means 1 1 1 
preferably is releasably attached to the second sleeve member 32 and is capable of providing a 
tamper evident indication that the sealing .means has been removed. The sealing means i l l 
and oar. K <. second enu. of uu s K & as 

a foil or polymeric material, a break away closure- that is frangibiy connected to the second 
s-v , , ?ea he ilk 

Figures 2-4, and 9 also shows that the second sleeve 32 has a sidewall 1 10 with an 
s J v ee 1 1 4 A set of oppose ! gripping ribs 1 1 6, ctrcumferentially 

spaced 180 degrees from one another, extend along the outer wall, from a flange 1 18 defined at 
the junction of the first and second portions 80 and 82, to a top part of the first portion 80. The 
. s v > fcrs i \\ r.sanily toward the sidewall 110 at it uppermost end 1 22. As will 
c c\ o ;o ed " \ - th> erpr rg ribs I id provide a hand-hold to assist in rotating the first and 
second sleeve members 30 and 32 with respect to one another. 

c t briber eludes nci for visual c tha ede ice i th< 
1 ! s m h nppngrH >to\5 c >\j . n oon ,t ; r 

aligaed wiihtk vkuo bs > - ee\ Hi tliat the first and second sleeves 30 and 

12 are positioned for axial movement. 
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Two axial activation ribs .1 30 are located on the inner surface 1 14 of the first portion SO 
of the second sleeve 32. The activation ribs 130 extend from proximate the annular shelf 97 
and terminate short of the uppermost end 1 22, The activation ribs 1 30 are cimumferemiaiiy 
* '< ^ ' i ti i! .J^i^'iiJuvai v.-ir ocn 

■ b eondsi c ! ? activation ribs 130 are dimensioned to fit within 
saeth n grooves 46 to allow for relative axial movement of the first and second sleeve 
members 30 and 32. 

As can be seen in Figures 2 -5 and % a second flange 140 is provided on fee inner 
surface 1 14 at the uppermost end 122 of the second sleeve 32. The second flange 140 extends 
axial! y downward and terminates short of a top of the activation ribs 130 to define a gap 1 42 
therebetween. As shown in Figure 2, when the connector 10 is in the inactivated position, the 
first flange 44 on the first sleeve 30 is positioned within the gap 142 and can rotate therein. 

The connector 10 further includes means for blocking axiai movement of the first and 
second sleeve members. To this end and in a preferred .form, the second flange 140 further 
includes first and second opposed sets of locking grooves 144 and 146 that are separated by a 
defonnabie protuberance 148. (Fig. 5). When foe connector 10 is in the inactivated position, 

S 1 s i sleeve are located within either the first or second locking 

grooves 1 44 and 1 46. When the locking ribs 50 engage the first set of locking grooves 1 44, foe 
activation fibs 1 30 will be out of alignment with the activation grooves 46 and will be blocked 
from axial movement by abutment of the first flange 44 and the activation ribs 130. Since no 
axsa m \ e n nt . * p< ssihie in this posit ion, foe device 10 is in a locked position. Figure 5 
sbows Ovation ribs 130 in alhj runent with the activation grooves 46, thus foe connector is 
in the nnk-vkvd oosmon and ready for axial movement to the activated position. It can be 
appreciated that other means can be provided for blocking axial movement of the connector 
such as a cotter key that grips the first sleeve member 30 and abuts a top of the second sleeve 
member 32 to prevent axial movement until the cotter key is removed by medical personnel. It 

trink wrap material across the junction of the first and 
second sleeve members that must he removed before the sleeve members may he moved 
xiaHy* rcspec o mod iumemu >thec ruetat i he ct uempiated without 

gfrt N ^ n stion 
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To raove Iron) the locked position to an unlocked position, the firs; member 3D is 
rotated with respect to the second member 32, thereby urging the locking ribs 50 past the 

} ~» ■> i iiio a;r< ( i e^ 

46. fo urging the locking ribs 50 past the protuberance 148, the second sleeve 32 may 
temporarily take on an oval shape, as the locking ribs SO contact the protuberances 141s, to 

, ~ embeis > >and 5_ c \ 
posi tion, the locking ribs 50 will be in alignment with the gripping ribs 116 to provide a visual 
Micatkrn that the connector 10 is in the unlocked position, in this position, the first and 

k md 32 can he mt i axialiy into the act t posit s own in 

Figure 3. 

i atea position ("Fig. 2} to the tk - ^ee." vp :e * el- 
and second sleeves 30 and 32 are moved axially until the bushing 52 of the first sleeve 30 
contacts the uppermost end 1 22 of the second sleeve to stop the axial movement In this 
P^s the enlarge*. < , -1 lock ribs 0 will lock into the locking groove 144 
and form an interference fit therei n. It can also be appreciated that unlike the device of fee 
■209 Patent depicted in figure ! that requires a third step to move it to a locked position, the 
present eon. a ki * ks upon being moved into the activated position. 

Thus, once placed in the activated position, the connector cannot be moved back to an 
s n 1 k \ i ivi i s ..Ov. 

members -a c ex ed rom relative rotational movemeat. Thus, it can be said thai wm*s- : 
are r-.n . > . < \ m, s , cig \-c connector in the activated position. The means for 
x k \| is ii'ivuiei liliecon ..iHfliM i t j^p, en 

1 — ^ $ v. - ;I a rvated position also includes means for blocking the first and 
n ! nal movement, 

it can fee appreciated that other structures could satisfy the means for locking the 
connector in f e au ued on tson such as presiding an interference fit. between the first and 
^" f i \ 5 pe' «. one « esiee mem fees provi tgi t ntk 
s tm. scon -e c members t loci vith ons i ithcr wl h * tsvate poski 

»a vated pos ion tie >ieu t ees the closures 22 and 2 oi 

the first and second containers 12 and 14 placing the containers in fluid communication to 
^ ^ i o ike ho»: di'» u • i the ui - 
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l he dei ice SO ;, rther nelud* a - e ins he connector is its the 

activated position. In a preferred form, the means &r determining is a color coding system 
where;:; the first sleeve member 30 is one color, such as blue, and the second sleeve member 

sehas t ht bu in 5 adil'fere han the first sleeve 

.memoer 30. vVnen the \ sleeve vt' b i 30 and the second sleeve member 32 are tody in the 
activated position, none of the color of the first sleeve member 30, in this case blue, will be 
1 s! i <• > ' - ' n ' s ca - } •- 1 < ' i 1 ' ! immediate?} 
kuov> that the device 10 is not fully activated. 

*v n d turn o t t u constituting a drag, the connector is 
removed from a packaging in which it is shipped, the toil barrier 58 is peeled from the bushing 
52, and the port 20 of the flexible bag 1 2 is inserted into the centra] channel 35 of the first 
sleeve member 30. When inserting the port 20 into the first sleeve 30, the cannula 34 will 
puncture the septum 22 of the .flexible hag 12. When the septum 22 is pierced and the diluent 
of the flexible bag 1 3 fills the cannula 34. However, at this point the flexible hag 12 and the 
via! 1 4 are not in fluid communication due to the disk 104 that blocks fluid flow through the 
cannula 34. 

The medical professional will also remove the sealing means 1 1 1 from the second 
cshix 1 I 1 and fixedly dock the vial 1 4 into the receiving chamber 86. The connector 
may he docked to the container 12 and the vial 14 in either order. 

Having both the vial 14 and the flexible container 12 docked and the septum 22 
punctured. Ox me J c 0 pvibsvmmil will then rotate the first sleeve 30 in relation to the second 
ev< N c jovc p ce 1 dm ce it a ei oc ed < itioi tx th « 
- ( professional ^ ill n > ^ f s - <> Mnh trs 

relation to the second sleeve 32 until the bushing 52 abuts the uppermost end 122 of the second 
sleet e me; abet 3 3 causing an end of the cannula to puncture the rubber stopper 34 of the vial 4., 

Once the rubber stopper 3 is punctured, the first and second containers 12 and 14 will 
be in fluid , , m * The medical professional will then squeeze the flexible bag 12 to 
A ^ ! ■, tt 'v : to + to < ! , 1 'kr %iit t t ■, r 

reconstitutum, and inverting the vial 14 us relation to the bag 13 to allow the reconstituted drug 
to how back otto the container. 
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It can be appreciated that certain steps of this nu thod oi reconstituting a drug may be 
.! cessas the de cs s received eattat ed to the vial^fasattaefiedto-lhe fluid container 
vt _ '.vase^k u nl uMitaraes 
I n another embodiment of the present oonusiner, the beveled end 73 of the cannula 34 
3 could be replaced by a blunt end ISO as shows in FIG, 7. 

w -ij-e-vx •; in r it is possible to preattach the vial 14 to the connector 10 for 

-1 < :.v ■ ' - 1 . • m ii ' :J ■ 4 to the connector 10 may be accomplished using aseptic 

tec qu a preferred method of preattaehmg the device 10 to the vial 14 
include the steps of: I.) positioning die vial 14 and the second end 82 of the second sleeve 32 
10 n v. isi> ui i'T" " rrgthevegn 'J ^ u < ,cr i>t 

l '4'> ' 1 T ^ f <« connection > a ^ » l> T , o;im\{yac 

portions of the device 10 and she vial 4 with, preferably, gamma sterilization or other 

<- > ent s eehniques, 3) locking the vial 1 4 to the connector I hese steps can be 
carried out manually by medical personnel or automatically by a machine. The preattaehed vial 
1 $ 1 4 ; and connector 1 0 assembly may be wrapped In an outer pouch for shipping and storage . 
Figure 1 0 discloses another embodiment of the connector device of the present 
invention, generally referred to with the reference numeral 200. The connector device 200 of 
F igure 1 0 is similar to the connector device 10 disclosed in Figures 2-9 and identical elements 
will be referred to with identical reference numerals. 
20 As shown m Figure 10, the connector device 200 has a sealing member 202 in the form 

of a septum similar to the sealing member 103 in Figures 2-9. The septum 202 generally 
comprises a disk 204 and a sheath 206. The disk 204 has a first surface 208 opposing a second 
h i fa! edge 212 comprising a chamfer peripheral surfi e2 I 

><■ » a >vt vo j -1 1 i it. 216 Hie disk 204 also has a centra! opening 222 
25 < i - 2 i front re second surface 210. An annular ridge 2 1 S extends 

fr te ur m ace 210 at fee central opening 222. The annular ridge 21 8 has 
an outwat db t u 22< The disk 204 farther has a well portion 224 extending 

uie^om v , •>< \>ev\ < c drv sir a< , /Ys J he v d om oii - ^ ^ ^e226anda» 
s * n tot Ois 22t<,tK >v. i * in ! i ">! m 

30 centra opc ning 222. The base 226 has a center portion 230 that confronts the distal end of the 
piercing member 34. The well portion 224 is defined by the annular sidewaii 228 and base 226 
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^ N n gbs v the first sn ace 208 < the disk 204 r be piercing roe be <4i s gd from 
♦„Wvpro* i a, i stare 2 ismai r,tav « o «- n 

and j uouoation w ws portion 224 

^als ire 10, Ik uh 206 extends the firs 208 

3 ! - 1 ~S 1 ^ i » i 2 i v < s j t aa 

third section 23S. The second section 234 lias a thinner sidewall than the first section 232, 
incog 0;e second section 234 represents a portion of the sidewall 231 havmg a smaller ooier 

m *" . . n • •> l emainder of the sheath 206 (first section 232 and third 

section 235}. T his smaller outer diameter portion* or second section 234 defines a collapsing 
zone. The sheath 206 also has an enlarged distal end 236 at the third section 235 dimensioned 
to tit over the hob 71 of She piercing member 34, 

Figure 1 0 also shows the annular shelf 97, the fingers 84 and standing ribs 92. The 
connector device 200 has modified gussets 240 positioned between the annular shelf 97 and the 
standing ribs 92. The modified gusset 240 is biaat-ended and has an inclined gusset surface 
242 extending from, the annular shelf 97, The front, axially-mward end of the gusset 240 is 
essentially flush with the annular shelf 97, The modified gusset 240 also has a vertical gusset 
Surface 244 extending along the finger 84 and adjoining the inclined gusset surface 242. the 

* - ^ - - -2 and <r.e \ ertical gusset surface 240 are dimensioned to closely 
eoni mmk ■, pheral surface 216 and the vertical peripheral surface 214 

respectively. In a preferred embodiment, there are a total ot tv t, u , , jss v s o. s 
^- t^tjK ill uve ^ ! i l t s "4< < ix'aet rs s ti is. 
proper align ? seaUn mbes 2 ! "2 ausacent the annular si J n \ erein the ce iter 

v ereing member 34. As the gussets 240 are blunt- 
ended and the sealing member 202 is positioned over the inclined gusset surfaces 242, the 
act an end surfa t the elosut the \ 14. 
The gussets 240 function to center the sealing member 202 and reduces the tendency 
for the sea* r >\ ■ to -won:-, race™.- when connecting a vial to the connector. 
Y-s ...goecasr ccr now; <, it. Or- piercing member to a j v e tareugh a wall of the 
•4,eaP<a.H x' v t aiA i-J t be J > n <. 2 ot 0k ta 4 Whiett 

dtnn.stJy p;erev,l 3 v> en \n p f ssc through a potentially unsteriie environment. 
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1 hi: ; otvnrc co meet or -.'Of \ ire me 

gussets 240 cooperatively maintain the Saturn 202 properly aligned with the via] 14. The 
tv- ,,% i ac onfi xi* e efu p n evertie gusset 

' }. 1 ! U T ilc ^-t s 

5 position the disk 204 of the septum 202 within the vial receiving chamber 86, and prevent the 
ds k ( - w . ';i< >\io <>.\ side 

The wet; portion 224 also insists in reducing the tendency tor the piercing member 
i «t a " 4 fi oVi'_o i iko t > the center portion 230. 
\ ! .5 onion 224 is recessed below the first surface -208 of the disk 204, ifee 
10 listant * he center port on 230 (the actual surface pierced by the piercing member 34) 
and the 1 end of th<.- piercing member 34 is reduced to a distance Because the distance 
"d' ! is minimized, the distal end of the piercing member 34 only travels a short distance before 
hp ! 230. In ad icknesses of the seconc set on 34atK 

armukr wall 228 arc dimensioned such that these are the first surfaces to collapse as the 
15 piercing member 34 is advanced towards the vial 14 during activation. The second section 
234, or a llapsi it zoneeolh ps >rioi to any remaining portion of the sheath 206, These 

'„ N U and septum 202 prevent the piercing member 34 from i snproperiy 
piercing a sidewaSI of the sheath 206 at, for example, the first section 232. The structures 
assure that the piercing member 34 first pierces the center portion 230 and then the closure 22 
20 evial 1 + 1 annular ridge 218 < pet >ro vide ti 

urn Ico miK e depth provided by the aosu 
the septum 103 of Figures 2-10, This deeper opening 222 provides an enhanced wiper seal by 
v \i \ r > ' ^ v. trc id 14. 

Figure 1 1 shows a modified connector device 300. At the one cod of the connector 
25 v , < 2t i etc ton u ,uer i»ek The 'iter 1 «ek can c>epera + e 

v " ' «,rcd *o i s> nnge 304, It is understood that the male and 
t o cts n ! u„ ^> ,ks- ,k rn'.i l*iiautil artist 

sj rc i s s 1 uoertha 

ypiesl xibie bag, c fhe > inge { \ 

30 nta s batcai be tsec U econstitute the I ig nthevi 1 1 via be j n j 

en " ; rcrc :-g clt mjic of rce ? rvtec "*o4 
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While the specific emx „vi have beta lltetrated and described, numerous 
nodal niom - nd without sigai&an >m the spirit » Ihe mventios, 

• ^ ie > > - \v2 » 'v-^v \ i ^ rpauyks claims 
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claims; 

We claim; 

1. A ormector device for estab hi ng fluid ommimieatiori between a first 
container and a second container comprising: 

a :;•--- * - ^t> \ ,u nv t first and a second end, the first sleeve member having at 
the first end a first attaching member adapted to attach to foe first container.; 

a second sleeve member having a first end and a second end, the second sleeve member 
being associated with the first sleeve member and movable with respect thereto -from an 
mae.fiv ted posh n to an ufovmed Position, the second sleeve member having at the sbcoad 
e»*d * SvO i : < * ,<*ch the sceond sleeve member to the second 

container; 

a first and second piercing member projecting from one of foe first and second sleeve 
r ^ i ^ ;?< - tng laid flow path from the first container io the second container; and 
s N nacre actth h g the first and second piercing members. 

2. The device of claim I wherein the means for m . > v v ^ , > > c 
a seal material reieasably attached to the first end of foe fust sleeve member; and 

r ^ s 1 1 ) n jn^ej 

3. "I lie device of claim 2 wherein the seal material is selected from the group 
s ^ jo \ c material and a paper, 

4. ' lit ie\ ice oi claim 2 wherein the means for sealing the second piercing 
member is a septum. 

5. The device of claim 4 wherein the septum has a disk and a sheath extending 
l \ * ^ > - > o 
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6, ? v de\ cc of claim S wher » s >se 

i - " ' s en<. gn iireetson away from ih< <. die mmuhsc ridge being 
dime ned _ > t \ I * k t v >n v >; Earner 

?> \ s - s centra », kx te 

piercing section having a smaller cross-secviooai thickness than a portion of the septum outside 
the piercing section. 

8. The device of claim 5 wherein the septum is capable of deforming to 

9. The device of claim 6 wherein the annular ridge is capable of folding radially- 

s e 1 id ' dimssssK nai differences in a height of a closure in the second container. 

1 0. The device of claim 5 wherein the sheath covers the entire second piercing 
member. 

1 1. The device of claim 1 0 wherein the sheath has an enlarged distal end. 

12. The device of chum 5 wherein the disk lias a chamfered peripheral surface. 

v t i> * *he:ei thesk ith. is d entii 

piercing member. 

The device of claim 1 1 ^ i 
wherein c s I end cm nsiooed to fit over tt mh 



Thede^ herein the annular rid i i 1 > 1 pens 

K y v j nal end t 1 i ! 
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3 6 - Ths ti8vk - of claim 1 wherein fee first and second sleeve members each have a 
general!? cylindrical!) shaped wall having timer and outer surfaces. 

17, The device of claim 16 further comprising a means for locking the connector in 
the activated position. 

18. The device of claim 1 ? wherein the means for locking comprises: 
r i~~- >t3 heft tend > f hs eeond sleeve; 

a pair of opposed locking grooves positioned on the flange of fee first end of the second 
sleeve;, and 

M <- s >f v verso \i rta^e of the wall of o>, 

looking ribs extend axial iy along a portion of the wail for sliding in the locking grooves, the 
looking ribs each having an enlarged portion proximate the first end of the first sleeve and form 
an interference fit in the locking grooves for lockmg me connector in the activated position. 

.19. The device of claim 16 wherein fee first sleeve member is sHdtngiy mounted 
wifein fee second sleet e member for relative axial and rotational movement therein. 

20. "1 he oV, sec or claim 19 wherein the connector is movable between locked and 
- ^ v ^ «k » ' 1 i Ms n vu i lV i members are 

blocked from relative axial movement, and wherein in the unlocked position, the first and 

e devit ck im 2 ) v% herein the connector further comprises: 
a pair of opposed activating grooves extending axialiy along a portion of the outer wall 
o to i e - rnhei -ielk mna ng>hottorV in steeds h. i «»( ee nmbvi 
a fet. flange on the first end of the second sleeve member, 

a pair of opposed activating ribs positioned on the interior surface of the second sleeve 
3 ' v 1 ! \!fi ti , i 1 sat n 

efin ap masrebetwe le acth \ rib « is'- is >t j 1 \ u 
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eO:v:eme j.::)v<-. ;■■ ■ t for relative k 1 movement of the first sieev c k . vum ^ i ^ 
to the second sleeve member; and 

ked p< i the t in rsbs i i aliu it with the ' 

aclivvjtmji o , s an J the fro, jl! a sc. < no deevc i _s six , cannot be m ned axially with 
5 i^P£- ^ % v. i *v 3m ktJ < otwUaaiv. ne-s j hgnmenl \v ui t x 
J r * * j ootid e mcmbet can be moved axially with 

respect to one mother . 



22. The device of claim 20 wherein the connector is moved between the locked and 
3 0 oof oleeve member with respect to the second sleeve 

member. 



23. The device of claim 19 farther composing means associated with the connector 
o- p'cv - noi . \ i.s -Lei a member from becoming disassociated from the second member 
1 5 when moving from the Inactivated position to the activated position. 



24. The device of claim 23 wherein the means for preventing the first and second 
sleeve members from becoming disassociated comprises a boshing connected to the first end of 
the first sleeve member. 

20 

25. The device of claim 1 wherein the second attaching member comprises a 
receiving, chamber. 



26. 'The device of claim 25 wherein the second attaching member further comprises 
2 > ) id axially extending segmented fingers, the fmgers 

• i pros dan< staiem he fmgem adapted to engage the second contamei 

27. The device of claim 26 wherein ; he fingers have lead-in section at She distal end 
of the fmgers. 

30 
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28, The device of claim 26 wherein at least one of the fingers lias a radially 
inwardly tapering tab extending from the lead-in seeders. 

39 - « : • , i ' dux > c v hn, unJ i v u \ 

3 tapers n <. n: the lead-in -ecion 

30. The device of claim 26 wherein at least one of the fingers has a standing rib. 

3! , The device of claim 29 wherein a pli rail o e finger* ha ? itanding ribs 

SO 

32. The device of claim 3 1 wherein the fingers extend from an .annular shelf and 
wherein the standing ribs mend axialiy from a gusset on the annular shelf outward to a 
position proximate the distal end of the fingers to act as a guide adapted to assist in connecting 
to the second container, 

15 

33 . The device of claim 30 wherein the standing rib tapers radially inwardly 
Mintv \ . xs id ot fie fingers 

34. The device of claim 3 1 wherein the -fingers having tabs and the fingers having 
'> & i are disposed in alternating oaier about the annular shelf. 

3 5 The device of claim 25 wherein a portion of the second piercing member is 
positioned in the receiving chamber when the connector is in the activated position and the 
second piercing member is outside the receiving chamber when the device is in the inactivated 
25 position. 

36. The device of claim 3 i wherein the tabs and fingers are independently flexible 
to facilitate attaching to the second container. 



■>:>/*.<«&» nrrmsnmms 
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3 7 , The device of claim 1 9 wherein the first end of the first sleeve member has an 
opening with a plurality of tabs extending inwardly and dowirwardly therem, the tabs being 
adapted to attach to the first container. 

5 '-■ 8 - Thc device of claim I further comprising a bushing connected to the first end of 

the first sleeve, the device further comprising a stop on the first sleeve member for abutting an 
end of the bushing. 

39. The device of claim 38 wherein the stop comprises a plurality of 

10 > f « «m v- sitmoed proximate the first end of the first sleeve member. 

40. The de vice of claim 1 wherein the connector further comprises & means for 
% s 1 k s - k tated position. 

15; 41, The device of claim 40 wherein fee means for visually indicating that the 

coupling device is in fee activated position comprises a color indication. 

42, the device of claim 4 1 wherein the first sleeve member has a first color, and the 
second sleeve member has a second color perceptively different than the first color, wherein 

20 - ^ m the activated position. 

43. The device of claim 1 fimher comprising means for locking the device in the 
activated position. 

25 44 . The device of claim 43 wherein the means for locking the device comprises 

**v " ,? " 1 v - cnt of the first and second sleeve members. 



30 



45. The device of claim 44 wherein the means for preventing relative axial 
movement is responsive to moving the device into the activated position. 
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46, The device of claim 45 wherein the means for preventing relative axial 
movement of tk . w •**«>» u -kv <. ,sx i ko , .raprises ar interfereiK-t fit between the 
fir, s . ,„ n ' be 



5 47, 'The device of claim 46 wherein the interference fit comprises: 

a first flange on the first end of the second sleeve, the first flange extending axiahy 
i t t i t f iqr r j -\ \.n> c n 

a pan oi o »o t 1 first a \i « e< ond locking grooves in fee first flange, each of the first 
and second locking grooves being spaced horn one another; 
10 » sleeve member ex \ om the second end 

oi the lb it , en • membci and tcomnating short of the first end of the first sleeve member, 
each of fee locking ribs having an enlarged end proximate the first end of the first sleeve 

em eing dimensioned tt dc w lin the t t id cot iockin 

grooves; 

15 a second flange on the second end of the first sleeve member that is positioned within 

the gap when m the activated position; and 

wherein the enlarged ends of the locking ribs provide an interference fit with die second 
locking grooves when in the activated position to prevent die device from being moved back to 
the inactivated position, 

20 

48, The device of claim 1 further comprising: 

means for visually indicating that the connector is in the unlocked position. 



49. The device of claim 48 wherein die means for indicating hie device is in the 
25 iniockx i co pi »s 

a grip-gaie n»« m , m < eu.h on , portion > the first sleeve member, the gripping rib 
being in alignment with one of the locking ribs when the connector is In the unlocked position. 



' w ^ „ , n he-em there are ?v < > ^r-'ot-niO!,." 

30 ths first sleet , j^ber 
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container and a second container, the device comprising: 

a fit s viee e ~.\" r nc ^ a i j s s> , d and a second cad, the fix st ske\ en 5 b, 
To ira; at the ^ . \ a means fur attaching to the first container; 
5 a second sleeve member having a first end and a second end, the second sleeve member 

sx ' ! i ( iv < e member and movable in an axial direction with respect 

thereto from an inactivated position to an activated position, the second sleeve member having 
at fee second end a means for attaching to the second container; 

- >> ' rrber projecting from one of tins first and second sleeve 
10 1 { ' -on l r t container to the second container; and 

5 v h I ti ail se ! i tht fi nd seco; ng n 

52. The device of claim 51 wherein the means for connecting to the second 
container comprises; 
IS a receiving chamber. 

51 The device of claim 52 further comprising: 

. , , cTc -ctrnk^nnalh .-paced and axialiy extending segmented fingers on the 
second end of &e second sleeve member circumjacent the receiving chamber, the fingers being: 
i to engage die second container. 



>4. The device of claim 52 wherein a portion of the second piercing member is 
* iti03 ttr e> e m - e ^ o i her v. hen the device is in the activated position and 

wherein fee second piercing member is outside the receiving chamber when in the activated 
25 position. 

5 5 , The device of claim 5 1 wherein the first and second piercing members are 
integral % ith one another 



>o i Iso Jev,:.e »+ uum - ' v,h-vm the first and second piercing members are made 
of different materia!;:. 
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57. The device of claim 56 wherein die first and second piercing members are made 
irons a material selected from the group consisting of plastic, and metal 

5 58. The device of claim I wherein the second attaching member comprises: 

• <• ' ! '< - ' m to tceommodate the closure of the second container 

1 ! i i f • 

a plurality of circumferential]}- spaced and axially extending segmented fingers 

> v < i s mi t^e s f- * e a proximal end and a distal end; 

10 and 

i ts eirci nferentiaiiy spaced about the annular shelf, the. gussets 
urfa t itween the annular shelf and the e •; - 

having a vertical gusset surface extending from the inclined surface along a portion of the 
linger. 

15 

59. The device of claim 58 wherein at least one of the fingers has a standing rib. 

60. The device of claim 58 wherein a plurality of the fingers have standing ribs. 

20 6 1 . The device of claim 59 wherein the standing rib extends from the gussets 

axialiy outward to a position proximate the distal end of the fingers to act as a guide adapted to 
v ] connecting to the second container. 

62. The device of claim 5 8 herein a plurality of fingers have standing ribs and a 
25 plurality of fingers have radially inwardly tapering tabs extending from a lead-in section 

u>i\ v ^ vsi * e a s ioov t x rs v ti th ti t lisp s i terna n rder 
about the receiving chamber. 

device of ck 81 »mp ising ptunihavh disk, tl 

30 positioned within the vial receiving chamber, the disk having a chamfer peripheral surface and 
a vertical peripheral surface. 
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64. 1 - e dei j K > 0 j c ; a n) 53 iKK ,, ; ^ e verfica peripheral surface confronts the 
vertical gusset surfaces and the chamfer peripheral surface confronts the inclined peripheral 
surfaces. 

5 

65 1 H 4 1 r 2 k 4 r { v 

^ V, (I v !P' -0 t i< t,, 

J l ially from the first surface of the disk and a sheath extending 
axialiy fto vc portion md 
$ * » * : : o v 5 - , the second surface of the disk, the annular ridge having 

- d ii 'a e d >ei g d mensb kd to form a fluid tight seal with the closure 

of the container, 

66. The device of claim 65 -wherein the well portion comprises; a base and m 
15 aimttkr wall portion, the annular wall portion connected to the disk at the first surface. 

67. The device of claim 65 wherein the sheath has sidewails and a portion of the 
sidewalis has a smaller outer diameter than an outer diameter of the remainder of the sheath to 
define a collapsing zone. 

20 

68. The device of claim 67 wherein the collapsing zone is located in a ges 
central portion along a length of the sheath. 

69. The device of claim 65 wherein the septum has a chamfer peripheral surface 
25 , - etn>heral surra* 
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